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02 B±y4^ 
03 

04 NOVEL COMPOUNDS 

05 

06 

07 This invention relates to crystalline paroxetine 

08 liydrocl-iloride , its preparation and its use as a 

09 therapeutic agent. 
iO 

11 US Patent 4007196 discloses a class of compounds that 

12 are inhibitors of 5 -hydroxy trypt amine ( 5HT ) uptake and 

13 thus of therapeutic use as anti-depressants. In 

14 Example 2 of the US patent there is described the 

15 preparation of ( - ) -trans-4- ( 4 ' -f luoropheny 1 ) 

16 3- ( 3 ' 4 ' -methylenedioxyphenoxymethyl ) -piperidine of 

17 formula I: 

F 

19 
20 
21 
22 
23 
24 
25 
26 
27 

28 In this specification the compound of formula I is 

29 referred to by its generic name of paroxetine. 
30 

31 Because of its basicity, it is preferred that 

3 2 paroxetine is used as a therapeutic agent in the form 

33 of an acid addition salt. In Example 2 of US Patent 

34 4007196, paroxetine is obtained as the free base and 

35 then converted to its maleic acid salt. 
36 
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02 The acetate salt of paroxetine has been used in most of 

03 the published experimental trials [for example, 

04 Psychopharmacology , 57, 151-153 (1978); bid . 68, 

05 229-233 (1980); and European Journal of Pharmacology , 

06 47 (1978) 351-358D. There has also been limited use of 

07 the hydrochloride salt (in aqueous solution) [ Acta . 

08 Pharmacol . et Toxicol . 1979, 44, 289-295]. However, 

09 the preparation of paroxetine hydrochloride has not 

10 been described in the literature. 
11 

12 In general, the hydrochloride salt of a basic compound 

13 is preferred for therapeutic use because of its 

14 physiological acceptability. 
15 

16 However for commercial use it is also important that 

17 the solid product should have good handling qualities. 
18 

19 We have found that amorphous paroxetine hydrochloride 

20 is a hygroscopic solid of poor handling qualities. 
21 

22 It has now been discovered that paroxetine 

23 hydrochloride can be produced in crystalline form in a 

24 manner reproducible on a commercial scale. 
25 

26 Accordingly the present invention provides crystalline 

27 paroxetine hydrochloride as a novel material, in 

28 particular in pharraaceutically acceptable form. 
29 

30 It has been discovered that crystalline paroxetine 

31 hydrochloride can exist in at least two different 
3 2 pseudo-polymorphic forms, 

33 

34 1) a hemihydrate 

35 2) an anhydrate 
36 
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02 It lias also been discovered tliat paroxetine 

03 Viydrocbloride can form crystallj.ne solvates with 

04 certain solvents such as certain lower alcoliols and 

05 acetone, in particular isopropyl alcohol. 
06 

07 Accordingly the present invention provides as novel 

08 forms of crystalline paroxetine hydrochloride: 
09 

.10 1 ) paroxetine hydrochlor i.cde hemihydrate 

11 2) paroxetine hydrochloride anhydrate 

12 3) paroxetine hydrochloride isopropanol solvate 
13 

14 Paroxetine hydrochloride hemihydrate normally has a 

15 melting point in the range of 128 - 132*^C, preferably 

16 129 - 1310C. It is stable and non-hygroscopic. It is 

17 characterised by an X-ray powder di f f ractogram as shown 

18 in the accompanying drawing (Fig.l). A typical Nujol 

19 infra-red spectrum (Fig. 2) and DSC profile (Fig. 3) is 

20 also shown. Under extreme dessication conditions the 

21 bound water may be removed to give the 

2 2 pseudopolymorphic anhydrate form, but on rehydration it 

2 3 rapidly reforms the hemihydrate. 

24 

2 5 Paroxetine hydrochloride anhydrate has a melting point 

26 in the range of 115 - 119^0, preferably 116 - 118^0. 

27 It is hygroscopic. It is characterised by an X-ray 

28 powder diff ractogram as shown in the accompanying 

29 drawing (Fig. 4). A typical Nujol infra-red spectrum 

30 (Fig. 5) and DSC profile (Fig. 6) is also shown. Water 

31 is easily lost on heating and the product contains a 

3 2 variable amount of 'free' water depending on drying and 

33 storage conditions. Under normal ambient conditions it 

34 contains approx 2 to 4% by weight of water. 
35 
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02 Paroxetine Tiydroclilor ide isopropanol solvate Yias a 

03 melting point in ttie range of 97 - 102^0. It appears 

04 to 1-iave the structure of fhe anhydrate 

05 pseudopolymorpl-iic form by consideration of its 

06 infra-red spectrum. The solvent is fairly weakly bound 

07 and may be removed by heating under vacuum. The solvate 

08 contains approx . 1 mole of isopropanol per mole. 
09 

10 The existence of 2 distinct forms is confirmed by tl-ie 

11 distinctive X-ray powder dif f ractograms , infra-red 

12 spectra and tbe separated melting points. Differential 
- 13 scanning calorimetry of tlie two forms in sealed pans 

14 gives distinct profiles whic'h are consistent witli tbe 

15 observed melting point differences. These tecliniques 

16 may also be used to cliaracterize product form. 
17 

18 The present invention also provides a process for 

19 producing crystalline paroxetine bydrocliloride wTnicli 

20 comprises forming a solution of paroxetine 

21 bydrocliloride and precipitating tlie crystalline form 
2 2 from solution. 

23 

24 The solution may be formed by dissolution of pre-formed 

25 paroxetine liydrocbloride or by forming tbe 

2 6 bydrocTiloride in situ . The Viydrocbloride may be formed 

27 from a solution of paroxetine free base or a salt otlier 

28 tlian the liydrocliloride by contacting it witli hydrogen 

29 chloride. 

30 For example a solution of hydrogen chloride, for 

31 example concentrated hydrochloric acid or an organic 

3 2 solvent saturated with hydrogen chloride may be added 

33 to a solution of paroxetine salt. Alternatively 

34 hydrogen chloride gas may be passed through the 

35 paroxetine (salt) solution. 
36 
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02 Paroxetine fease may be prepared by the procedure 

03 disclosed in US Patent 4007196. The US Patent also 

04 gives procedures for preparing salts of paroxetine with 

05 various organic acids. 

06 Typically, paroxetine hydrochloride may be obtained 

07 from an organic solution e.g. in toluene, of the free 

08 base by adding an appropiate amount of aqueous HCL. 
09 

10 In a procedure using a salt, paroxetine hydrochloride 

11 may be produced from paroxetine acetate. The acetate 

12 may be obtained by reaction of acetic acid and 

. 13 paroxetine base in a non— polar solvent, such as 

14 diethyl ether or isopropyl ether. Alternatively it may 

15 be obtained from an aqueous solution obtained by 

16 extraction from a water-immiscible solvent eg. toluene, 

17 ethyl acetate, by the addition of water and an 

18 appropriate amount of acetic aid. 
19 

20 Before conversion to the hydrochloride or 

21 crystallisation it may be desirable to remove 

22 impurities, toy conventional purification techniques, 

23 since it has been found that some impurities may act as 

24 crystallisation inhibitors. 
25 

26 The crystalline anhydrate form of paroxetine 

27 hydrochloride may be prepared via the initial formation 

28 of a crystalline solvate e.g. propan-2-ol or acetone 

29 solvate, of the hydrochloride and followed by the 

30 removal of the solvating solvent. The IPA solvate may 

31 be conveniently obtained by crystallisation from 

3 2 propan-2-ol, ideally under anhydrous conditions, by 

33 adding gaseous or concentrated hydrochloric acid to a 

34 solution of the free base or acetate salt in 

35 propan-2-ol, or by crystallising or recrystallising 

36 preformed paroxetine hydrochloride from propan-2-ol 

37 solution. The solvent of solvation may be removed by 
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02 drying, typically under vacuum at l^igh temperature 

03 e.g. 60°C, to give tVie Tiygroscopic anliydrate. 
04 

05 Paroxetine 'hydrocT-ilor ide may be obtained as a 

06 crystalline hemihydrate by crystallization after 

07 addition of an aqueous solution of bydrocVilor ic acid to 

08 a solution of paroxetine free base in water immiscible 

09 solvents e.g. toluene, or by crystallisation from water 

10 miscible solvents which do not form a solvate (e.g. 

11 IMS) after adding aqueous hydrochloric acid to a 

12 solution of the free base or by crystallising or 

13 recrystallising paroxetine hydrochloride from a solvent 

14 system containing water e.g. IMS/water. Alternatively 

15 the hydrochloride hemihydrate can be produced via 

16 anotherparoxetine salt by the addition of hydrochloric 

17 acid to an aqueous solution of the salt e.g. acetate. 
18 

19 In practice, the earlier described procedure for 

20 producing the anhydrate may result in the formation of 

21 some hemihydrate. The proportion of anhydrate to 

22 hemihydrate can be increased by drying at elevated 

23 temperatures. The procedure for producing the 

24 hemihydrate will normally result in formation of 

25 hemihydrate free from contamination by anhydrate. 
26 

27 In a preferred aspect, this invention provides 

28 paroxetine hydrochloride hemihydrate which is 

29 substantially free from anhydrate, and paroxetine 

30 chloride anhydrate substantially free from 

31 hemihydrate. However the present invention includes 

32 within its scope mixtures which contain a major 

33 proportion of either of these two forms. 
34 

3 5 To obtain the anhydrate by 

36 crystallisation/recrystallisation, the solvent of 

37 choice is anhydrous isopropanol. 
38 
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0 2 The hemiliydrate can be obtained by 

03 crystallisation from a range of solvents, altViougb 

04 seeding may be necessary in some instances, after 

05 addition of aqueous HCl to a solution of tVie free base 

06 or another salt . Solvents which have been found 

07 suitable are toluene, water, IMS, lower alcohols and 

08 ethyl acetate. The same solvent range may be used for 

09 recrystallizatation . 
10 

11 In its preferred aspect the present invention provides 

12 paroxetine hydrocliloride hemihydrate and paroxetine 

13 hydrochloride anhydrate in pharmaceutically acceptable 

14 form. 
15 

16 The present invention also provides a pharmaceutical 

17 composition comprising crystalline paroxetine 

18 hydrochloride, especially tlie hemihydrate or anhydrate 

19 and a pharmaceutically acceptable carrier. 
20 

21 The compositions of this invention are usually adapted 

22 for oral administration, but formulations for 

23 dissolution for parenteral administration are also 

24 within the scope of this invention. 
25 

26 The composition is usually presented as a unit dose 

27 composition containing from 1 to 200 mg, more usually 

28 from 5 to 100 mg, for example 10 to 50 mg such as 12.5 

29 15, 20, 25 or 30 mg. Such composition is normally 

30 taken from 1 to 6 times daily, for example 2, 3 or 4 

31 times daily so that t>ie total amount of active agent 

32 administered is within tlie range 5 to 400 mg. 
33 

34 Preferred unit dosage forms include tablets or 

35 capsules. 
36 
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02 The composition of tlnis invention may be formulated by 

03 conventional metbods of admixture sucb as blending, 

04 filling and compressing. 
05 

06 Suitable carriers for use in this invention include a 

07 diluent, a binder, a disintegrant , a colouring agent, a 

05 flavouring agent and/or a preservative. These agents 

09 may be utilized in conventional manner, for example in 

10 a manner similar to that already used for clinically 

11 used anti-depressant agents. 
12 

13 The invention also provides a method of treatment of 

14 depression in mammals including humans which method 

15 comprises administering an effective amount of 

16 pharmaceutically acceptable crystalline paroxetine 

17 hydrochloride. 
18 

19 The invention further provides pharmaceutically 

20 acceptable crystalline paroxetine hydrochloride for use 

21 in the treatment of depression. 
22 

23 The following Examples illustrate the invention. 
24 
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0 2 Example 1 
03 

04 ( - ) Trans -4- ( 4 * -f luoropTnenyl )-3 - ( 3 ' 4 ' -metliy lenedioxy- 

05 pT-ienoxymetliyl ) piper idine hydrochloride (paroxetine 
0 6 hydrochloride ) as anhydrat-e 

07 

OS Crude paroxetine free base (0.341 kg) was dissolved in 

09 diethyl ether (3.5 litres) and stirred with aluminium 

10 oxide {ca.0.3 kg) for about 3 hours. Charcoal (15 g) 

11 and filter aid (celite, 15 g) were added and the 

12 mixture filtered through a layer of aluminium oxide, 

13 the filtered solids being washed with more ether. To 

14 the combined ether solutions was added a mixture of 

15 acetic acid (66 ml) and ether whereupon the acetate of 

16 paroxetine crystallised and was filtered off, washed 

17 with ether and dried. 
18 

19 The acetate salt was dissolved in isopropanol (2.4 

20 litres) and treated with a mixture of concentrated 

21 hydrochloric acid (75 ml) and more isopropanol. After 

22 standing at O^C for about 16 hours, the crystals of the 
2 3 hydrochloride salt containing isopropanol were filtered 

24 off and dried. The salt was stirred in distilled water 

25 (0.5 litres) for about 20 minutes, filtered off and 

26 dried, giving paroxetine hydrochloride anhydrate 

27 (m.p. 1180C). 
28 

29 Example 2 
30 

31 (- )Trans-4- (4 ' - f luorophenyl )-3- (3*4* -methy lenedioxy— 

32 phenoxymethyl ) piper idine hydrochloride 

33 (Paroxetine hydrochloride) as hemihydrate (^H20) 
34 

35 To a solution of 13.5g Paroxetine free base in 

36 toluene ( 3 OOml ) was added a small excess of either 

37 concentrated hydrochloric acid ( 5. 2ml )or dilute 

38 hydrochloric acid (150mls of 0.35N) 
39 
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02 Paroxetine 'hydroc'hLor ide seed was added and tlie slurry 

03 stirred at ambient temperature for 2 liours. The 

04 product was washed with toluene/water { 2 5ml 1:1 mixture) 

05 and dried at 50^C to give paroxetine hydrochloride as 

06 the hemihydrate (^H20) containing 2.5% H2O with m.p. 

07 128 - 133*-*C, and IR consistent with authentic material 
08 

09 Example 3 
10 

11 (- )Trans-4- (4 ' - f luorophenyl )-3- ( 3 ' 4 ' -methylenedioxy- 

12 phenoxymethyl ) piper idine hydrochloride 

13 (Paroxetine hydrochloride) as hemihydrate (%H2Q) 
14 

15 To a solution of paroxetine free base C23.5g3 in 

16 toluene (ca. 500ml) was added 300ml water. Acetic acid 

17 was added (6.4g) and after 15 minutes stirring the 

18 lower aqueous layer containing paroxetine acetate was 

19 separated. 
20 

21 The aqueous layer was clarified by filtration through 

22 celite. Concentrated hydrochloric acid (15.0ml) was 
2 3 then added at ambient tempatures in the presence of 
24 paroxetine hydrochloride seed and the precipitated 

2 5 product stirred for 1 hour at ambient and then 2 hours 

26 at O-5OC. 

27 

28 The product was filtered, washed with water (2x40ml)and 

29 dried at 50<^C to give paroxetine hemihydrate containing 

30 2.6% H2O and consistent IR. 
31 



- 11 - 

0 2 Example 4 
03 

04 Recrystallisation of Paroxeliine ViydrocTiloride to give 

05 the hem itiyd rate 
06 

07 (a) 0.50g Paroxetine liydroclilor ide was recrystallised 

08 from 2.5ml IMS (industrial methylated spirit) by 

09 dissolving at ca 60 - 70°C and cooling slowly to 20*^C 

10 then to S^C. Crystals of paroxetine hydrochloride 

11 hemihydrate were deposited and isolated in the normal 

1 2 way . 
13 

14 (b) O. 75gm Paroxetine hydrochloride was 

15 recrystallised from 5.0ml water by dissolving at ca. 

16 70"^C and cooling slowly to 2Q^C. Crystals of 

17 paroxetine hydrochloride hemihydrate were deposited and 

18 isolated in the normal way. 
19 

20 Example 5 
21 

2 2 Paroxetine hydrochloride isopropanol solvate 
23 

24 8. 55g Paroxetine hydrochloride was recrystallised from 

25 50ml isopropanol by dissolving near to reflux, 

26 filtering through celite to remove any insoluble solids 

27 and allowing to cool to 20°C overnight. The solid 

28 product was isolated and dried at 20^C under vacuo 

29 overnight to give 6.75g paroxetine hydrochloride as a 

30 mono isopropanol solvate containing 13.8% isopropanol, 

31 m.p, 98 - 101°C. The solvate of solution was airly 

32 weakly bound and could be removed by drying at high 

3 3 temperatures. 
34 
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